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The asymmetric unit of the title compound, [Cu 2 (Ci 6 H 31 02)4- 
(C 10 H 8 N 2 )2]-2CH 3 OH, contains one half-molecule of the 
metal complex solvated by a methanol molecule. In the 
complex, two of the metal atoms are doubly bridged by two 
monodentate bridging hexadecanoate ligands around a center 
of inversion. The square-pyramidal geometry around each 
Cu 11 ion is completed by a terminal hexadecanoate O atom 
and two N atoms from a 2,2'-bipyridine ligand. The alkyl 
chains of the carboxylate ligands are arranged in a parallel 
manner with an all-trans conformation. In the crystal, a jt-jt 
interaction formed by the bipyridine rings [centroid-centroid 
separation = 3.7723 (17) A] and intermolecular C— H- ■ O 
hydrogen bonds link the complex molecules into infinite 
chains along the b axis. An O— H- ■ O interaction between the 
methanol solvate and one of the carboxylate O atoms is also 
observed. 

Related literature 

For background to metallomesogens, see: Giroud-Godquin 
(1998). For the structures of similar copper(II) complexes, see: 
Antolini et al. (1985); Zhang et al. (2006). For a description of 
the geometry of complexes with a five-coordinate metal atom, 
see: Addison et al. (1984). 
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Experimental 

Crystal data 

[Cu 2 (C 16 H 31 O 2 ) 4 (C 10 H 8 N 2 ) 2 ]- 

2CH 4 0 
M, = 1525.16 
Triclinic, PI 
a = 9.6064 (3) A 
b = 9.7506 (3) A 
c = lA.OllA (8) A 
a = 92.559 (2)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7"mi n = 0.814, r miix = 0.953 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.127 

5 = 0.99 

8088 reflections 

466 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 98.681 (2)° 
y = 95.516 (2)° 
V = 2210.14 (12) A 3 
Z= 1 

Mo Ka radiation 
ii, = 0.54 mm -1 
T = 296 K 

0.40 x 0.27 x 0.09 mm 



13457 measured reflections 
8088 independent reflections 
5498 reflections with / > 2o(I) 
R iM = 0.034 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.31 e A~ 3 

Ap mi „ = -0.24 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C33-H33-01' 


0.93 


2.50 


3.093 (3) 


122 


C33-H33- ■ 03' 


0.93 


2.57 


3.071 (3) 


114 


C35-H35 - 02" 


0.93 


2.42 


3.129 (3) 


134 


C39-H39- ■ 04"' 


0.93 


2.41 


3.258 (4) 


152 


C41-H41-05 iv 


0.93 


2.46 


3.153 (4) 


131 


C42-H42- ■ Ol 


0.93 


2.59 


3.096 (3) 


115 


05-H5-02 


0.86 (2) 


1.89 (3) 


2.732 (4) 


166 (6) 


Symmetry codes: (i) 
(iv) -x+l,-y, -z4 


-x + 2, -v + 1, 
1. 


-z + 1; (ii) -x - 


1-2, -y, -z + 


1; (iii) x, y — 1, z; 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: SHELXL97 and publCIF (Westrip, 2010). 
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Bis(/*-hexadecanoato- :0)bis[(2,2'-bipyridine-/c 2 A^,A^)(hexadecanoato-/<:0)copper(II)] methanol 
disolvate 

A. N. Che Mat, N. Abdullah, H. Khaledi and J. T. Tee 
Comment 

Metallomesogens are metal containing liquid crystals. Active research in this field started around 30 years ago (Giroud- 
Godquin, 1998), and these materials have found useful applications as ordered solvents, catalysts, and templates for syn- 
thesis, optical and ferroelectric systems, electronic or ionic conductors, and membranes. However, most metallomesogens 
have high melting points (greater than 523 K), high viscosity, and narrow isotropic range. Our research group is focused 
on functional low-temperature and thermally stable metallomesogens for spintronic, electronic, photonic and catalytic ap- 
plications. To achieve this, we applied the concept of symmetry reduction and use of ligands with long (linear or branched) 
alkyl chains. Herein, we report the crystal structure of one such complex. 

The title compound is a centrosymmetric dinuclear copper(II) complex in which the metal ions are five-coordinate in a 
square-pyramidal geometry with the T value (Addison et al, 1984) of 0.016. The coordination geometry around each metal 
center is defined by two nitrogen atoms from a 2,2'-bipyridine and two O atoms from two monodentate hexadecanoato 
ligands at the basal positions. The square -pyramidal coordination of Cu(II) is completed by bonding to the bridging hexa- 
decanoate O atom in the axial direction with Cu — O distance of 2.349 (2) A. Within this double bridged dimer, the Cu— Cu 
distance [3.3740 (6) A] is comparable to those observed in similar structures (Antolini et al., 1985; Zhang et al., 2006). 
The alkyl chains of the carboxylate ligands are arranged in a parallel manner with an all trans conformation. The methanol 
solvent molecule is a hydrogen bond donor to the carboxylate 02 atom. In the crystal, intermolecular C — H—O interac- 
tions (Table 1) connect the molecules into infinite chains along the b axis. The one-dimensional link is supplemented by 
a Ti-Ji stacking interaction between the anti-parallely arranged bipyridine rings of the adjacent molecules, the pyridyl rings 
centroid-centroid separation being 3.7723 (17) A. Intramolecular C — H—O interactions are also observed. 

Experimental 

An aqueous solution of copper(II)nitrate trihydrate (5.7 g, 23.4 mmol) was added portionwise to a hot ethanolic solution 
(150 ml) of hexadecanoic acid (6 g, 23.4 mmol) and /?-aminobenzoic acid (3.2 g, 23.6 mmol). The green solution formed 
was allowed to cool to room temperature, and then an excess amount of ammonia (30%) was added. The purple solution 
formed was stirred at room temperature overnight, and then heated gently to remove excess ammonia and get the pale blue 
precipitate of [Cu2(p-H 2 NC6H4COO)2(CH 3 (CH 2 )i4COO)2]. 2,2'-Bipyridine (0.19 g, 1.2 mmol) was added to a suspension 
of [Cu2G9-H 2 NC6H 4 COO)2(CH3(CH2) i4COO) 2 ] (1 g, 1.1 mmol) in a 1 :2 mixture of methanol-ethanol (60 ml). The mixture 
was heated for 30 minutes and the black precipitate was filtered off. The small blue crystals obtained from the filtrate, on 
standing overnight, were recrystallized from methanol-THF (1:1), to give the dark blue crystals of the title compound after 
two weeks. 
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Refinement 

The C-bound hydrogen atoms were placed at calculated positions (C-H 0.93-0.97 A), and were treated as riding on their 
parent carbon atoms. The oxygen-bound H atom was located in a difference Fourier map and refined with distance restraint 
of O-H 0.82±0.02 A. For hydrogen atoms Uwo(H) were set to 1.2—1.5 times Ue^(carrier atom). 



Figures 

Fig. 1. Thermal ellipsoid plot of the title compound at the 30% probability level. Atom labels 
for consecutively numbered rings and alkyl chains, as well as C-bound hydrogen atoms have 
been omitted for clarity. Symmetry code: ' = -x+2, —y+l, -z+l. 



Fig. 2. Packing view looking down the crystallographic a axis. 
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Bis(u-hexadecanoato-K 0:0)bis[(2,2'-bipyridine- k N,iV)(hexadecanoato-KO)copper(ll)] methanol disolvate 



Crystal data 

[CU2(Ci6H3i02)4(CioH 8 N2)2]-2CH 4 0 

M r = 1525.16 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.6064 (3) A 

6 = 9.7506 (3) A 

c = 24.0234 (8) A 

a = 92.559 (2)° 

(3 = 98.681 (2)° 

y = 95.516(2)° 

V= 2210. 14 (12) A 3 



-3 



Z= 1 

F(000) = 830 
D x = 1.146 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 2321 reflections 
9 = 2.5-21.5° 

H = 0.54 mm -1 

T=296K 

Block, blue 

0.40 x 0.27 x 0.09 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
J min = 0.814, 7 max = 0.953 
13457 measured reflections 



8088 independent reflections 

5498 reflections with I > 2a(7) 
R int = 0.034 

©max — 25.5 , 9 mjn — 1 -7 

A = -11->11 

jfc = -ll-»ll 
/ = -29^29 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.050 

wR(F 2 ) = 0.127 

5 = 0.99 

8088 reflections 
466 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w= l/[a 2 (Fo 2 ) + (0.061P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/c) max = 0.011 

Ap max = 0.31 eA~ 3 

Ap min = -0.24eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cul 


0.91189 (3) 


0.34121 (3) 


0.498126 (15) 


0.03823 (13) 


Ol 


0.7446 (2) 


0.42240 (19) 


0.51491 (9) 


0.0475 (5) 


02 


0.6702 (2) 


0.2457 (2) 


0.56137 (10) 


0.0619 (6) 


03 


0.96731 (19) 


0.53048 (18) 


0.44537 (8) 


0.0426 (5) 


04 


0.9778 (2) 


0.7002 (2) 


0.38786 (10) 


0.0602 (6) 


Nl 


1.0740 (2) 


0.2359 (2) 


0.48224 (10) 


0.0378 (6) 


N2 


0.8058 (2) 


0.1916(2) 


0.44362 (10) 


0.0394 (6) 


CI 


0.6751 (3) 


0.3687 (3) 


0.55073 (14) 


0.0452 (8) 


C2 


0.5984 (3) 


0.4670 (3) 


0.58304 (14) 


0.0542 (9) 


H2A 


0.5558 


0.5314 


0.5577 


0.065* 


H2B 


0.5236 


0.4154 


0.5987 


0.065* 


C3 


0.7025 (3) 


0.5457 (3) 


0.63028 (14) 


0.0556 (9) 


H3A 


0.7496 


0.4796 


0.6534 


0.067* 


H3B 


0.7741 


0.5998 


0.6138 


0.067* 


C4 


0.6373 (3) 


0.6407 (3) 


0.66775 (14) 


0.0606 (9) 


H4A 


0.5932 


0.7091 


0.6450 


0.073* 


H4B 


0.5635 


0.5874 


0.6834 


0.073* 
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Symmetry codes: (i) -x+2, -y+\, -z+1. 









Hydrogen-bond geometry (A, °) 
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Symmetry codes: (i) -x+2, -y+1, -z+1; (ii) -x+2, -y, -z+1; (iii) x,y~l, z; (iv) -x+1, -y, -z+1. 
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Fig. 2 
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